ATP-dependent fructose uptake system in Deinococcus radiodurans.
The bacterial phosphoenolpyruvate (PEP)-dependent group translocation system (PTS) requires the presence of both membrane-bound and cytoplasmic components to phosphorylate and translocate sugar. Deinococcus radiodurans has a functional fruA gene coding for the membrane-bound components of the fructose-specific PTS. However, fruB gene coding for the fructose-specific cytosolic components of PTS is a pseudogene. Yet, this bacterium metabolized fructose readily. In vitro studies showed that both cell membranes and cytoplasmic fractions of the cells were needed for fructose phosphorylation. Further studies showed that fructose phosphorylation required ATP, not PEP, as the phosphate donor. Unlike most PEP-dependent PTS systems, fructose phosphorylation is sensitive to sodium fluoride, a kinase inhibitor. Fructose phosphorylation was also inhibited in the presence of antiserum against a kinase phosphorylation site. Rhodobacter capsulatus has a functional fruA-fruB system. Complementation assays by reconstituting the membrane fraction of D. radiodurans to the cytoplasmic fraction of R. capsulatus resulted in a PEP-dependent fructose phosphorylation, whereas mixing the membranes of R. capsulatus and the deinococcal cytosol in vitro resulted in an ATP-dependent fructose phosphorylation.